trial and error in the hopes of finding an acceptable solution. A better approach is to use mathematical programming techniques that allow optimization across multiple variables.
Chapter 5 presents some multicriteria programming methods that can be used to solve these more complicated problems. These algorithms are better known to operations researchers and management scientists than to survey statisticians, and they allow more realistic treatment of complicated allocation problems involving multiple response variables and constraints on costs, precision, and sample sizes for subgroups. In Chapter 6, adjustments need to be made to the initial sample size to account for such circumstances.
Part II concerns the design of clustered samples in order to efficiently collect data, and therefore sample-design decisions are required in multiple stages. Chapter 8 begins with a moderately complex project to design an area sample and allocate units to geographic clusters in such a way that the size of the sample of persons is controlled relative to some important demographic groups. Chapters 9 and 10 cover the design of samples of those geographic clusters. Chapter 11 gives a solution to the area sample design.
Part III discusses the computation of survey weights and their use in some analyses. Chapter 12 begins with a project on calculating weights for a personnel survey, like the one designed in Project 1 of Chapter 2. Chapters 13 and 14 describe the steps for calculating base weights, making adjustments for ineligible units, nonresponse, and other sample losses, and for using auxiliary data to adjust for deficient frame coverage and to reduce variances. Some of the important techniques for using auxiliary data are the general regression estimator and calibration estimation, which provide biased estimators and their variances are not usually unbiasedly estimable. But software is now available to do some of the computations. Chapter 13 sketches the rationale behind the nonresponse weight-adjustment methods, which requires thinking about models for response and other methods that omit some units. Applications of calibration estimation, including poststratification, raking, and general regression estimation are covered in Chapter 14. More discussion of objective unbiased variance estimation could have been included here (Ruiz Espejo et al. 2006; Ruiz Espejo 2013 , 2015 . Weight trimming using quadratic programming and other more ad hoc methods are also dealt with in this chapter. Chapter 15 covers the major approaches to variance estimation in surveys. Chapter 16 gives a solution to weighting the personnel survey.
Part IV covers the specialized topics of multiphase sampling (Ch. 17) and quality control (Ch. 18).
My opinion of the book is that, while it does not resolve inference problems which arise in survey sampling theory, it does provide pragmatic ideas and solutions in applied designs and statistical weighting in sample surveys. Many examples of useful code written in R are provided throughout the book. The book is oriented towards practice but without the developed pure science behind it. For this reason, I believe that it is more useful for survey statisticians and social survey practitioners interested in practical solutions in the survey design than those interested in development of sampling theory.
